Key indicators: single-crystal X-ray study; T = 293 K; mean (As-O) = 0.001 Å; disorder in main residue; R factor = 0.013; wR factor = 0.033; data-to-parameter ratio = 14.7.
The crystal structure of durangite, ideally NaAl(AsO 4 )F (chemical name sodium aluminium arsenate fluoride), has been determined previously [Kokkoros (1938) . Z. Kristallogr. 99, 38-49] using Weissenberg film data without reporting displacement parameters of atoms or a reliability factor. This study reports the redetermination of the structure of durangite using single-crystal X-ray diffraction data from a natural sample with composition (Na 0. 95 (F 0.73 (OH) 0.27 ) from the type locality, the Barranca mine, Coneto de Comonfort, Durango, Mexico. Durangite is isostructural with minerals of the titanite group in the space group C2/c. Its structure is characterized by kinked chains of corner-sharing AlO 4 F 2 octahedra parallel to the c axis. These chains are cross-linked by isolated AsO 4 tetrahedra, forming a three-dimensional framework. The Na + cation (site symmetry 2) occupies the interstitial sites and is coordinated by one F 
Related literature
For previous work on durangite, see: Brush (1869); Des Cloizeaux (1875); Kokkoros (1938) ; Machatschki (1941) ; Sumin de Portilla (1974); Foord et al. (1985) . For minerals isostructural with or similar to durangite, see: Hawthorne (1990) ; Groat et al. (1990) ; Hawthorne et al. (1991) ; Oberti et al. (1991) ; Bermanec (1994) ; Cooper & Hawthorne (1995) ; Troitzsch et al. (1999) ; Sebastian et al. (2002) . For Raman spectroscopic measurements on arsenate minerals and compounds, see : Yang et al. (2011a,b) ; ; . For the definition of polyhedral distortion, see: Robinson et al. (1971) .
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Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XtalDraw (Downs & Hall-Wallace, 2003) ; software used to prepare material for publication: publCIF (Westrip, 2010) . Support of this study was provided by the Arizona Science Foundation, CNPq 202469/2011-5 from the Brazilian government for MBA, and Bruker AXS for a summer work study by GWD and BNY. The durangite sample used in this study was kindly donated to the RRUFF Project by Michael Shannon.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: WM2690).
its infrared spectroscopic data were measured by Sumin de Portilla (1974) . Foord et al. (1985) conducted a comprehensive mineralogical study on durangite from three different localities, including Black Range (New Mexico), Durango (Mexico), and Cornwall (England). Nevertheless, since the work by Kokkoros (1938) , no further detailed crystallographic investigation has been reported for this mineral. As a part of our efforts to understand the crystalchemical behavior of F versus OH in minerals, we concluded that the structural data for durangite need to be improved. This study reports a structure redetermination of durangite from the type locality by means of single-crystal X-ray diffraction.
Durangite is isostructural with minerals of the C2/c titanite group (e.g., Hawthorne et al., 1991; Oberti et al., 1991; Troitzsch et al., 1999) and topologically similar to the minerals of the C1 amblygonite (LiAlPO 4 F)-montebrasite (LiAlPO 4 OH) group (Groat et al., 1990) . Its structure is characterized by kinked chains of corner-sharing AlO 4 F 2 octahedra (symmetry 1) running parallel to the c axis. These chains are cross-linked by isolated AsO 4 tetrahedra, forming a three-dimensional framework. The Na + cation (site symmetry 2) occupies the interstitial sites and is coordinated by one In addition to durangite, two other arsenate minerals, namely maxwellite (ideally NaFe 3+ (AsO 4 )F) and tilasite (CaMg(AsO 4 )F), also belong to the C2/c titanite group. An examination of these arsenate mineral structures shows that the AsO 4 tetrahedron appears to become increasingly distorted from durangite to maxwellite to tilasite, as measured by the tetrahedral angle variance (TAV) and quadratic elongation (TQE) indexes (Robinson et al., 1971) . The TAV and TQE values are 7.00 and 1.0018, respectively, for durangite, 9.80 and 1.0026 for maxwellite (Cooper & Hawthorne, 1995) , and 15.45 and 1.0041 for tilasite (Bermanec, 1994) . This observation may be correlated with the Ca content in these minerals, since our durangite sample shows no Ca, whereas the maxwellite sample examined by Cooper & Hawthorne (1995) contains 37% Ca substituting for Na. Plotted in Figure 2 is the Raman spectrum for durangite, along with the Raman spectra for maxwellite and tilasite from the RRUFF Project (with RRUFF deposition numbers R060955 and R060618, respectively) for comparison. Note that our maxwellite sample is from the same locality as that studied by Cooper & Hawthorne (1995) . Evidently, there are some resemblances among these Raman spectra. There have been numerous Raman spectroscopic studies on a variety of arsenate minerals and compounds (e.g., Yang et al., 2011a,b; , and references therein).
In general, these spectra can be divided into three regions. Region 1, between 700 and 1000 cm ). This shift appears to be in line with the augmented distortion of the AsO 4 tetrahedra from durangite, maxwellite, to tilasite, which, in turn, corresponds to the increased tilasite component in these minerals. Another visible feature in Figure 2 is the marked broadening of Raman bands for maxwellite relative to the corresponding ones for durangite and tilasite, indicating the strong short-range order of the maxwellite structure, resulting likely from its 
Experimental
The durangite crystal used in this study is from the type locality, the Barranca mine, Coneto de Comonfort, Durango, Mexico and is in the collection of the RRUFF project (http://rruff.info/R120118). Its chemical composition was measured with a CAMECA SX100 electron microprobe (9 analysis points), yielding the empirical chemical formula, calculated on the basis of 5 O atoms, (Li and OH were estimated by charge balance and difference).
The Raman spectra were collected from randomly oriented crystals at 100% power on a Thermo Almega microRaman system, using a solid-state laser with a wavenumber of 532 nm, and a thermoelectrically cooled CCD detector. The laser is partially polarized with 4 cm -1 resolution and a spot size of 1 µm.
Refinement
Due to similar its X-ray scattering power, the small amount of Mn was treated as Fe during the refinement. Na and Li, Al and Fe, and F and the O atom of the OH group, respectively, were refined on the same sites and with the same displacement factors. All atomic sites were assumed to be fully occupied, yielding the structure formula (Na 
Computing details
Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT (Bruker, 2004 (Sheldrick, 2008) ; molecular graphics: XtalDraw (Downs & Hall-Wallace, 2003) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Figure 1
The crystal structure of durangite, NaAl(AsO 4 )F. The octahedra and tetrahedra represent the AlO 4 F 2 and AsO 4 groups, respectively.
Figure 2
The Raman spectra of durangite, maxwellite, and tilasite. The spectra are shown with vertical offset for clarity. Extinction correction: SHELXL97 (Sheldrick, 2008) 
